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Abstract: PROBLEM TO BE SOLVED: To stably emit the light of white color with excellent color 

pureness and high light emitting efficiency by forming an element of a positive hole transporting layer 
which includes a benzothioxanthcne (^) derivative or an azabenzothi oxanthene (^) derivative, and an 
electron transporting layer. 

SOLUTION: A positive hole transporting layer 4 includes at least one kind of compound selected among a 
group of benzothioxanthene (^) derivative expressed with a formula I and azabenzothioxanthene (^) 
derivative expressed witii a formula II, and an electron transporting layer 5 is mainly composed of a 
material having the fluorescent maximum of wave length shorter tiian 500 nm. In die formula 1, 11, 
R^-R^^means each independent hydrogen atom, halogen atom, cyano group, nitro group, hydroxyl group, 
carboxyl group, alkyl group having a substituent or non-substituent group, alkyl group, aralkyl group, 
alkenyl group, amino group, amide group, alkoxyl group, alkocylcarbonyl group, aromatic group 
hydrocarbon or aromatic group heterocyclic group. 
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hetic Metals, 55-57 ^, 4163K. 1993^) . ^#j^r 
5y^-^^-rS4^'J>^^'Ul/-h (J. Polym. Sci.. 
Polym. Chem.Ed. . 21^. 969 H. 1983¥) ^tOS^^ 

[0048] :^mMi>Zi5\,^X{±. lEMiMl 4 flifia- 

( I) T'^$ii^'<yy^:t^^f yryM^i^xti 
Me-ms^ ill) xm^ti^T^KyYi'^^'tyT-y 
mmm'hmim^imxi,i2mmi(oit'^'m b'-r 

-r-&.Ii:r, iEMi^ii4^, :^uyi^^p^^(0^ 
mw^-trnt-t^. CO^b^U. rfm'iTlS:^570 

ti)K'^. it-h. t^:^hm^<ommmmmmz^ 
^ t i)^v^ . mzmm=!'t^zmi>zK^^ 

[0 04 9] t^oT. ^Xb^ff4i:fC. ^mMizm 

KyY^7^^'^yf'ytmi^xi±r-fKyY^:^^v^y 
Tymmm^^iz^nt^^i^z^^^x . sEimmm4 
m^t^mMmmbixii. w^<oit-^m<od 
•h . mz^^mmr 5 yit-^mmmxh h . . 
[0050] mm^mA\t. m^m^\^\m^m^ 
^zx mtkrmx 0 ^zvxmimL2kxz'mm^:t 
hz.t^zx'^m^'^ixh, 

[005 1 ] mm<n^%^\±. ^^mmv<<r) 1 sxti2 



(12) 
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[0052] ^^^^-)ic7)ii^tcli. iEMiMm$:E 

mmi:mmM^^^yTxr\o-^ToTmmi>ztx^t^i 
fz^k. ^^(^Ji^yt^'km^i^zMmLxm^^t. 
t\^^-^'^xm'fifz^m±izm^m)S,th. ttz. m 
cr,:mtLx. ±.mmm^fi^m^itxin.-^uzh<7) 
in-<oji^y^^^m\>^xmm'txhx\^\ 

[00 53] niji£-« ( I ) X{± (II) xm 

tihit-^m^K mMmm4i>z}^-y'^ixmmii±iEK 

tfz. :itii:>co^\:^mii^m.^mM4cot^:^hmMzn 
IX \^-y'^Ai>&mo-^^\omM%ipm uv\ 

[0054] iEMi^ii4i7)MiPti. ii^. 10-300nra 
, l!7^t<a30M00nm Xhh, ZCOXditZB^Mt: 

-mizmm-^fz^ifZii. -mizM^^m^x<m^^ 
[00 5 5] :^^B^tciDV^T{i. ^m2 tiEmmmA 

mmj<-y7rm3i,zm^^^ix^mi>zms^tii^ 

fzihi,z. mm^^^yyrm^mfAtix^ji^y ^ 
^jymmi^'^y^^>'r::^yit^m 

-308688^^$g) . h\^y^/yit-^^ (^^1^^4-3204 

83%^fg) . Tjua^^i^mmco^^mi^'r^y^w 
(ift^^4 -220995^d^$fi) , p- (g-ryh'j^i-) -n.n 

- 'J-P- hU;ur-U>' (!|M¥3-in485-^i.^^) , 

y (4^^^4-145192%^?8) , ;KUr-'J y (AppLP 
hys. Lett.. 64 ^,1245 M. 1994^M) ^iO^^^b 
^«>. Xy^y:? ■ :f;-7f(ym 31573^^/^ 

ryi^ttt^cO^Mtt (m43l5I^5ffiM^IKIf^^^ 
m^^, 27a-SY-9. 1996^) ^t^g^^^Tt^^. 



[00 56] ^nrocooi^. mm^^^yrmmAbtx 

X<m^tih<t'^'^t LXii. lY^jVy ^ >J y\t-^'%'X 
\.ty9uyr-y\\j^wmihKh, c^i^b^oiL^!!^ 

[0057] ^s)Vy i y 

5,10,15.20- f-N^7x-;l^21H.23H- r^}Vy ^y 
5,10,15,20- tN^7x-/U-21H,23H- iit)Vy ^yzi)-^ 
(II) 

5,10,15.20- xh77xr:^l-21H,23H- if^)Vy ^ym 
(II) 

5,10,15,20- rh77x-;l^21H,23H- ;i^;^7 
(II) 

5.10,15,20- rh77x-;l-21H,23H- ii^)Vy ^y ')^^ 
i/^A (IV) ^^rv-H 

5,10.15.20- Tb7 (4-f';>';l-) -21H.23H- iT^JVy 4 

y 

29H,31H-7^o>'r-y 
(II) 7^n^'T-y 
Wd' (ID 7:?Di^r:^y 
i-i^yy^uyr^^yt^i^Y 
-7^%y'^h.y^ui^r-y 
m^^ii^T-y 

^ (ID 4,4',4'\4'"-f-h7rif-29H,31H- y^viy 

rz^y 

w^)^-;yrm3%.. mmmA.mmz\.xwm 
^xymizxh^hn^xhh. 

[0058] .CICOJ; d tcUTJ^fiSc$^^SM>'^'>y 7 r/g 
3<rmW\t. ii^. 3 MOOnin . L<ti:10'-50niii*r' 

[0059] lEMi^i 4 (n}L\iz\t%Ff-mm 5 mm 
^ti^. m^^iii5*i. mm4-ihtifznMmz^ 

v^T^ei7*>J^c?5m^$r»J:<iEMDOT4£0Mtc 

[0060] sm^^ ^tii>m'r-mmmt^ 
h 7 -y r i: ti:hrMmmmm^w.m^z%^uz< 
tm^X'hh. 

[006 1 ] ZCOX ^ ^j:^mmfz'mmt Ltti, m 

Tco-m^(m ), (VII ), m\)xmfiiit 
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[0062] 



[0063] 



[0064] 



[•ftIS] 




AhX 




(ill) 



;Aho-<' W 



[>fbi5] 



p=CH-Ar^CH=d 
Ar« Ar^o 



(VII) 



(VIII) 



[0065] fjis-^^ (III) \m'^wm'W>7}v 

o 

_a-Ari (iV) -O-Cr-Ai^ 
[0067] BtfE7;I/5:^^A?fb-&E{4^if^EC?):ftf45fi^J 

5b) T/US-'^A, h'x (2-^f-;U-8- 
b) (:t/Uh-^l/r7f) 7;U5-^J^, b'X (2-^ 
^;l-8- ^fy'jy'7l>) O^J'-^'l^y^b) 7^1-5- 
'^^A, t';^ (2-^-f-;U-8- ^^yjy^h) (A^-i^L- 

7;^$-^i*, b'x (2-;<^;u-8- 

h) {>j-;Ub-7x-;U7xy7h) 7^U5-^A, t' 
X {2-;'i^;U-8- ^ytjy^b) (p<^-7x-^l'7x 
77 h) 7/U5-^A. fx (2-y<^/^-8- ^yU/^ 
h) {A*5-7x--/U7xy7h) 7;U5-^A, fx 

(2-;<^/i-8- ^y';y7h) {2,3-x^f-^i'7xy7 
h) 7;i'5-^A, t'x (2-^f-;u-8- =>fyyy7b) 

(2.6-v><-^;U7xy7h) 7;US-^A. fx {2-y< 

"j-jv-^- ^y^jy^v) (3,4-x;><f-;u7xy7h) 7 

;l.5-T>A. fx (2-^^;l--8- ^/'J/7b) (3,5- 
>''j><^;U7xy5b) 7;i'S-^A, fx (2-;^f-;u-8 



V) - (VI ) X^^fihWmm>hM\ifihi)\ TiS- 
if^L<a, 7x-;US, -f7^;^^, f7x»;US, 

I.. 

[00661 

[^1:16] 

(V) (VI) 

Ar^ 

-^/!;/7h) (3.5->''-tert-7'^;U7xy7b) 7 
/US^^^A. fx (2-^^;U-8- ^/Uy^b) (2,6- 

;/7x-;i'7xy7b) 7;i'5-^A. fx {2-^^)^ 

-%-^J')Jyh) (2,4,6-bU7x-;U7xy7h) 
7/1-5-^^, fx (2-^-^/1^8- ^yU/7h) (2. 
4.6-hUy'^;l'7xy7b) 7;l'5-^^, fx (2-^ 

^;L-8- =^y'jy7b) (2.3.6-b'jyf-;i'7x/5 
b)7;i'5-^A. fx (2-y^;i- 8-^yuy7N) 

{2.3,5.6-fh7>^7P7xy7 h) 7;U5-^A, f 

X (2- y^;i-8- ^/uy^h) (i-t7h7f)7 

fx (2-yf-;l-8- ^y')Jyh) {Z-i- 

7h7h) 7;i-S-^A, fx (2-yf-;i/-8- ^yjy 

7h) (h';7x::^;U>'7y7h) 7^l'S-'>A, fx 

(2-yf-;i'-8- ^c-y yyyb) ( ^ux (4.4-f 7x- 
;u) i^^yvh) 7;US-*^A. fx (2,4-xy^;1^8 
-^yjy^h) (^;i'f-7x-;U7xy7f) 7;u 
= fx (2.4-i^'^^;u-8- ^y 'jy^b) (^'s* 
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h) rvi^s-'^i., fx (2.4->''^^;L'-8- ^sfyjy^ 

(2.4->''^f-/l/-8- ^yjy^h) (3,5-i/'-tert-7'-7- 

A, fx (2->^;L-4- ^h^>'-8- ^yjy^h-) 
(>'N'7-7x-;P7xy7h) r;u5-'>A, fx (2- 

yV) rfU^z:.^^^ b'X (2-^^;l-6- b'j7;l/:tn 

j^mmfhfih, mzmt<i±. f;^ (2-;<^;u-8 
-^yv^yh) (2-^7h7^) r;us-*>A. fx 
(2-j?<if-;u-8- ^yjy^h) ( buyx-yL^v-^y^ 

[0 0 68] nfrl£-« (VII ) tiS-bh'n^x^y 

[0069] friar/l'S-^AZt^iS^coMWJi: LT 
a, fx (2-^^/L-8- ^/yh) r;U5-^A- 

:t=^y-fx- (2-y^;t/-8- ^yu^h) r^i/5::.'> 

A, fx (2.4->''^^;U-8- ^yyV) r/U$:i'>A- 

A£- ^^y-fx- (2,4-i^'^f-;u-8- ^y^jyh)r 

fx (4-x^;l/-2- ^^;U-8- =^fyUy^ 

;'<^;U-8- ^y yy^b) r;l'5::.^A. fx (2-;<f' 
;t-4- ^h^x^Sfy 'Jy^h) ry^5-'>i^-^t- :t=Sr 
y-fX- {2-^^/L-4- b^^i^^y 'jy^b) TfU 

^-r^A. fx (5->'ry-2- ^^;u-8- ^yjy^ 
b) r/i'S-'^'A- jLt- :t^y-fx- (5-i^ry-2- 
^^;u-8- ^yjy^b) ry^5-^ju. fx (5-^n 

n-2- ^f-;I/-8- =^ry';y7b) r;USxr>i.- ^ 

drv-fx- (5-^Dn-2- ^f-yi-8- ^yuy^b) 
r;i^s-^i.. fx (2-y^;i-5- b'J7;i'^p>(^;w 
-8-^y'jy7b) r^us-^A- ^^y-fx- 

(2-^^;i^5- b'j7;w^n;^^;i^8- ^yjy^b) 
7;U5-'>jU^*W^tL§. Jf^tc^f^ L<ti, fx 

(2-^f-;i^8- ^y^b) t;us-^a- xi- 5i-^y- 
fx- (2-;'ff-;i'-8- =sfy'J7b) r;U5-^A*W 

[ 0 0 7 0 ] miiB"^K5t; (VIII) uxx^u/ury-i^ 

[007 1 ] :g-^c7)Artil5l-T't)^=5:St)^0fS>^T 



y . 7 X y b p u y^iotssit^io 2 mcommmf 
■^7-7-;^a£, ryb'j/i-ai, f7x-7b^<7)^# 

[0072] MvX^U/UT U -l^yl^i^f^ctfOiTi L 
\^^m\tl.Xi,t. mt^f. 4.4'-t';i(2.2'- ^'7x:::7P 

f:i;u) f 7x:i;b^, wmA-^yim^m%\>zttu 
[0073] %=fm^msmw-\t. nn. 10-200 n 

LXm^m^ b'-7'-ri>C: t tc J; D^$ti5:I^±$-ti-& 

yYy^yimwm<^'^mMX'^5o -soonm tc^?^^ 
^m=i-mm^mzn i.x^irLC,<nmmmif y-t^k 

[0075] ^%^mm'f-<^mmm'^'mz\p[}L^ 
^h-nmtLx. 112, 3tc^i-^rn<, m-mvm5<r) 
±t3Mtim^i^ii6&Mi--?.^^i>T^5, ^60^ 

^xi:^mBx\ nFf-mmm}t>mzi^^\^z.timi^ 

^^nrnt i.xmmz s - 1 h i/=^ y u yior;^ 5 

i!:^'^'J7V-)VmmW (AppI. Phys. Lett.. 5 

5^, 14891:, \m^m '^^fiih>^^^')y^^^')}vm 

^tiV { PMMA) ^mUz^W.Lfz% (Appl. Phy 
s. Lett. , 613^. 2793H, 1992^) , 7x^>'bn'J 
y^^<*:.(1t^¥5-331459t^|g) . 2-t-y^;l-9,l 

o-N,N'- ^-vryryb^^yy^M $y (Phys. sta 

t. Sol. (a). 142 489 M, 1994^) . nM^hH-fli 

[0076] nrf-^xme<r>mmt. m^. 5 -20011^ 

, ntL<\t 10 MOOnra Xhh. 

[0077] ^7{i, nF^mmmsx^tn'^^xme 
tc^^^aA-t^M^rm/c-r. mki tLxm^-^hfi 
hmM±. mmm2\,zm^fimf-\^m'^^^tip 
-^^xhhtK ^¥J:<m^aA^fi^'5rotcti, mm 
m.(7)^\^^mmtL<. xx, v/^^i^'^A. 

^<nh\z-mz. mm^i?%<i^\m\^ 
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[0078] mmi bm^mmm5x\ini^&Am t<n 

^'J ^y\t^\^ (^t^¥6-330031^>A^fg) . 

ii^^f^ (^frj3¥6-330032-^iifl5) . i^t^i^'J ny-ft-^tf^ 

ymii^^kW) . N-7x::i;u;i?>ws;v-;i^t&^^'r 

[00791 ^mM<mmt. i Moomn . m 
[0080] M;i^istti>ft;botc, mmmm 

[008 1 ] Hl-Sti. %W^X^'^^i\.h%'i-m^ 

BP-^sm±t3^7. nFm^ms. iemji^a. ^ 



t;:. 1^2, Ei3tc^U>'^i;^oH'^v^Ti, lute 

[0082] ^mmmt%^t'^. w.-m 

[0083] 
[00841 ^Sfi?!ll 

[00851 i^vxw^^z^ yVOh. ■ xxmim 
( I TO) mmmnm uoummmLfci^co (x;f7-r 

muc. ±^dmw.comm^t:im^^yr^zxr<7^rz 

igSf^£7)S^^*^'2xlO-6Torr (1^2. 7x10-* Pa) OT 



\^^xm^ifz. 

[0086] ±ia^iEl*liCid^^il?^c-fc:7 5 -y ^/L-'yrK 
tcAn^c. tJLTt::^j^-r, 4,4'- fxtN- (i-f7^';P) - 
N- 7x::^yl'75y) f7x-;L. (H-1) i:^ili7);l.7 

yl'7;KcoMSi0^y^yl4^t-^-T«LT27C 

-^stiS {H~ 1) c7);I^7;lfoMi. 250 --260 *CcO$g1 
T«t, (12) C0^U77K?ajg*i 240- 250'Ct7) 

^mXtmUz. ^^'II^0^^1.7xlO-6Torr ($<;2.3x 
10-*Pa) . t^XHt^m (H-1) £O|g#5l;K$r0.2 - 
0.3n!n /¥y'tLX. it^^ (12) 0.5ffiM%7f;xh£ 
( H - 1 ) tcMLT h'-r$ilfc^i?60nHi<7)iEM 

[0087] 
[^bl7] 

"A 




K>0 






(H-1) 



[0 088] mm^. m'fmmmsmmttx. 
ii^iH{i^^t7)r;us-*^^i^m ( e - i ) ^fflv^r, 

Xi^mUz, ^^B§£?)^^m.8xl0-6Torr (i^2.4xlO 
-*Pa) . ^^^$r0.2 -0.4niii /Pt tX . ^Mnm 

cr)m=f-mm5mfz, 

[0089] 
[^lil8] 




;Ai-a- 



J a 




{E-D 



[0090] ^tCi^V^T . m^iiAJi 6 LT . 
irfcomit^i>z9r:-tTiU 5-n?Ac08-tKn^>':^r/ 

^yvy^i¥(r»\^y^^U^it290'^ 3oo-C£^lcilT'W 

L. ^^If#c0m^til.8xl0-norr (|i;2.4xl0-*Pa) . 
^^i^tiO.2 '-0.4niD /H^T. ffiSii30niii£0^^iiAM 

[009 1] 
[^Cl 9] 



(16) 
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(E-2) 



[0093] HHT. ^^-riAie^rcoM^-^f-^Tt 

X. Pt®^^fflcO^X^hLT2mmtpsmh5-^r4^ 
i/^K-T;^^'^, |^fis2coiTOAh^'frtiM3< 

it, m^x. mmittx. '7^^-i^^M,bm<7)-^^n. 
m^27tmmmmzx^xmmomt ^-s i o (,zmm 
Uz, ^.rn^^v fTyt'-h^m^^x . ^^ixio-^ 

Torr {m\3xW^?^) . V^:^>">ACO||^^0.4 - 
0.6nin /fpxn-yfc, ttz. ■7:/^->>'^Ai:^m^it 
mO: 1.4 tlfZo 

[0094] i^Uitov^^t-i^^A ■ m-^^co^icom 

[009 5] VXtcOXoifZtX. 2mx2m<0^-i XcO 

1 0 0 9 6 ] zco^'^'izu^ifm^mifmzmiitx?^ 

m^m^UzbH^. 12VT'250inA /cm^ i^m^it^ 

jsrmg^T&^siii. mMmmoocd/m^i^^ni^tifz. i 
nmmx^^^i^ hmmt^hi^^j:^-':>fz. 

[00 9 7] ifcMl 

mMm4izKyYi-t^^yTy^t^ (12) coit 
tit\^yi^^^m (DCM 1 ) ^mv^fdinti, nw 

itm^zLxm^f^imtrz. ^cos^to^;^.'^^ 

b;^^04tc^-r*<. W€i65fei7);^mM$n. dcmi 

i}-^<7)tuyi^^m,mi^ii'f. c I E^&j^mi). 
x=0.2U y=03\t^^^hii'rtlfz^B^^X'h 
0. iEMj^4tcMt>h'-rL^V^i^-^i:^;bi^^*^ 

[0098] 
[{b2 0] 




[0 0 9 9] tmm2 

- 1 ) (T^ithOiZ. ^^mi^^M:b IX SZOm^lni-h 
r;us-t>i,cr)8-t h'n^i^^yuym (E-2 ) 

^fflv^^c^l^^^i, mnmi tmifZLxm^^imuz. 
ma. x=o.48. y^o AS tn^m.^9rsi. ^^mi 
[0 100] mm2 

m3iZ7r^tmm^^r^-^mmn^^m'Ft:];}.Tmm 
xmuz, 

[ 0 i 0 1 ] mmmi tmmt^ztxi^muz 1 Toijy 
xmu±.^z. m^m.nztm^ixfz^')rfy^^'~v 
izxtLfz^xr<^mm.i,z^^tmy^ui'r~y (h- 
2) {^mmw.) ^tm^Lxmrn-^n-^fz. 

4xlO-6Torr (*!j53xlO-''Pa) . ^^JgO.l M).2nni / 
[0 102] 



[^1:2 1] 




(H-2) 



[oio3]<^tc. mmmibnm^cLx. ^m^-^^vy 
^y^yit^m (12) ^ 2.3M%$:b'-ru^^Mi?6o 

nin(7)iE7LM5MM4$r?^^Uy::. . r)V^=^^Ai% 

^timmw (E - 1) ^J^;^h-f[:^i: tT. OT^o 

0.8fiM% K-r U;t^^Mi5M 5 ^M45nniT'm/g L 

tz, ^m. ^.'f'&xme^mmibnmzLxm^ 
LtzVik. m^7^m^Lxm^^m.^^tz. 

[0104] 
U\L22\ 
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[0105] ^(OS^i:i:?Tt€ffi^)Wf^tc£ninLr^ 

'i^i^K. 100cd/iii2TO^M^{i0.5[^U-^ y/w) 

y}Vi)-m%-^^hc I Efej^mmti. x=o. 

[0 1 06] «^j3 

[0107] :Lff>%=^\iz^^^m^^)W^mzm^\^•tzt 

[0 108] 



[ 0 1 0 9 ] f^-oT . :^mMzx ^^^mh^^m'fit 

[HI ] :^wm-^m%m3m'fo^%m<r>%%<n-'m 

m^^s uzmmmmxh h . 

[[14 ] mm\im)mmi\>zmh-^m%^mM 
[[15 ] mtm\2\,zhnh^m.^^m^(r)mtx^ 

1 m 

2 

3 mw^^/yrm 

6 m^jiAii 

7 



[^1] 



[[12] 
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